The effects of long duration chronic exposure to hexavalent chromium on single live cells interrogated by scanning electrochemical microscopy.
Chromium is a useful heavy metal which has been employed in numerous industry and house applications. However, there are several known health risks associated with its uses. Cr (VI) is a toxic heavy metal format which serves no essential biological role in humans. It has been associated with oxidative stress, cytotoxicity, and carcinogenicity. Contamination of groundwater or soil due to improper handling lead to long term environmental damage. This study explores the effects of long duration chronic exposure to Cr (VI) on live human cells. Herein, scanning electrochemical microscopy (SECM) depth scan imaging was employed to monitor the membrane permeability of single live human bladder cancer (T24) cells following incubation with various Cr (VI) concentration stimuli. SECM was used to provide insights into the long duration effects on membrane homeostasis of individual cells exposed to constant levels of Cr (VI). Further investigation of total population viability was performed by MTT assay. Dependent on the exposure time, transition between three distinct trends was observed. At short incubation times (≤1-3 h) with low concentrations of Cr (VI) (0-10 μM), membrane permeability was largely unaffected. As time increased a decrease in membrane permeability coefficient was observed, reaching a minimum at 3-6 h. Following this a dramatic increase in membrane permeability was observed as cell viability decreased. Higher concentrations were also found to accelerate the timeframe at which these trends occurred. These findings further demonstrate the strength of SECM as a bioanalytical technique for monitoring cellular homeostasis.